asphyxia with this type of disease. He has received and deserves great credit for his accurate and original observations but it is unfortunate that recognition of his merit has taken the form of a chapter heading: "Little's Disease (Spastic Diplegia)." He did not describe a uniform and clear-cut disease, but an association between certain abnormalities of labour and the newborn period and diverse mental and physical abnormalities seen later in life. Some of the children exhibited spastic diplegia, others paraplegia, hemiplegia, triplegia, fits, mental defect, and involuntary movements. The term athetosis was not invented until 1874.
The classification of these conditions has become so much confused that it is possible for diplegia and paraplegia to be used in the same sense in the same table (Brockway, 1936) , while a simple division of cases into spastic and athetoid has been known to arouse in a neurologist the unbecoming passion of anger.
Classification may first be considered topographically. In Table I , diplegia has currently two different meanings, and here we will use the term paraplegia and quadriplegia instead. I will not attempt to defend the logic of this conventional division of paralyses. Starting with monoplegia, a one-stroke, we go on to a half-stroke which is twice as extensive as a monoplegia; a diplegia or two-stroke is actually four times as extensive as a one-stroke but affects twice as many limbs as a half-stroke. 
Paraplegia Diplegia
Diplegia Quadriplegia* *The term "quadriplegia" is customary, although "tetraplegia" is more in keeping with Greek prefixes of the other types.
We are in more difficulty when we come to disturbance of function (Table II) . The chief difficulty is to reconcile the neurologists who consider double hemiplegia an important group, and double athetosis to be rare, with those who follow Phelps in classifying 40% of cerebral palsies as athetoid and in paying little attention to double hemiplegia.
The features which distinguish double hemiplegia from spastic quadriplegia are shown in Table III . 
Arms worse than legs
Intelligence often slight ..
Intelligence often normal
Neurologists agree that athetoid movements often appear late in the course of a hemiplegia, particularly in the upper limb. Ford (1946) points out that an extensive lesion of a cerebral hemisphere produced experimentally during the growth period produces defective development of the lenticular nucleus. Phelps, on the other hand, asserts that muscular tension is induced, voluntarily and involuntarily, to suppress athetoid movements. Involuntary movements are unpleasant, we have all seen the "good hand" holding the other and preventing it moving, in unilateral athetosis and occasionally in Sydenham's chorea. I think that if one saw only children under the age of 3 years one would often diagnose double hemiplegia. In older children athetosis is the striking thing, although it may be masked by muscular tension. "Athetoid" is a useful descriptive term directly related to treatment, but the pathology underlying it awaits elucidation. It might be thought that the behaviour of the plantar reflex would be decisive in indicating which cases were hemiplegia with associated athetosis, and which were primarily athetoid. But the vagaries of this reflex during recovery from acute hemiplegia in childhood indicate that it is not a good differential sign. The reflex in athetoid children is difficult to test satisfactorily, and may be extensor or flexor. Its behaviour, in fact, is like that in the newborn infant, before the extensor reflex has become firmly, although temporarily, established.
Spastic muscles superficially resemble those exhibiting athetoid tension, but a distinction can usually be made on examination. Spastic tension can be overcome only by putting the muscle in a position in which it is not stretched, or by force. Athetoid tension relaxes under verbal persuasion, and gives way to gentleness instead of force. When the child is asleep the muscles are relaxed, and the athetoid limb may be moved in any direction. Even during sleep the spastic muscle tightens when it is stretched. In rare cases of severe athetosis, really amounting to dystonia, muscles may remain tense during sleep.
I have mentioned that the signs in double hemiplegia are not symmetrical. Symmetry need not here be introduced into the description as a separate feature but it is relevant to considerations of etiology (McGovern and Yannet, 1947 ).
An indication of the relative incidence of the various types may be obtained by analysis of 115 cases seen by me recently (Table IV) . Many presented because of need for special education or treatment, so that the milder types, e.g. the slight hemiplegia or paraplegia which does not prevent a child from going to an ordinary school, are inadequately represented. There are probably some errors in the table as not all patients are easy to classify. I once diagnosed athetosis in a child of 1 year and 4 months. I saw him again one and a half years later and it seemed more likely that he was a hyperactive mental defective, and not an example of cerebral palsy at all. Most cases fall into the spastic and the athetoid groups, and I propose not to discuss the less common ones further. )ETIOLOGY Except in such studies as Collier's (1899) classical paper on cerebral diplegia, now half a century old, careful pathological investigations correlated with clinical analysis are lacking. I hope Stewart will extend his laborious work, the substance of which was related in his Presidential Address to the Neurological Section in 1942, in this direction.
Purely clinical studies, ofwhich Little's was the first, are more numerous but less convincing. Collier (1924) pointed out that although some factors commonly recur in the case-histories (one may take prematurity as an example) they are not constant and are not, in other children, followed by nervous complications.
Taking the 115 cases (see Table IV ) we may note: 8 (7%) had suffered from erythroblastosis foetalis. The neurological sequelh of nuclear jaundice have been studied by FitzGerald et al. (1939) and by Stiller (1947) . In my experience the paralysis in these cases is likely to be severe, and quadriplegic. Chorea or athetosis may develop. Rhesus incompatibility did not appear to be a causative factor in the other cases. Dr. I. A. B. Cathie investigated the mothers of 38 of them without finding evidence of such incompatibility. 4 (3 %) were subjects of arrested hydrocephalus, which usually produces spasticity. 3 (3%) had encephalitis, which tends especially to produce hemiplegia or choreo-athetosis. 2 (2%) suffered from himorrhagic disease of the newborn, and may have had cerebral hemorrhages.
Thus the cause of the condition was apparent in 15 % of the whole. Considering only the spastic and athetoid groups (79 cases) in the remaining 85 %:
There was no familial history and no unusual number of consanguineous marriages in this series. There is a hereditary influence (Bell and Carmichael, 1939; Haldane, 1941) but it is not numerically important.
Prematurity (judged by birth-weight) occurred in 49% of spastics, 32% of athetoids and 8 % of a control group of children not suffering from organic nervous disease. Further study of this relationship is necessary.
The incidence of asphyxia and complicated labour was high in the athetoid group. Table V shows the proportion of affected children who were firstborn, the anesthetic and forceps rates, and the incidence of neonatal asphyxia of sufficient severity for the parents to remember particulars of it. These results will be reported in greater detail elsewhere, but it is difficult to avoid the conclusion that cerebral anoxia is closely connected with the occurrence of athetosis, while one must accept Freud's (1897 ) and Collier's (1899 , 1924 view that an early defect ofneuronal development is probably the cause of spastic paraplegia and quadriplegia.
CLINICAL PICTURE
Characteristically the condition is not diagnosed until the age of 9 months or 1 year. This is partly because the first thing the parents notice to be wrong with the child is that he does not sit up at the right age, and perhaps partly because we use for the examination of these infants a technique which has been designed to show up abnormalities of the adult nervous system.
There may be an early history of a spastic limb or an abnormal posture, of icterus gravis, of atelectasis or cerebral himorrhage, of convulsions in the first two weeks of life, but the story is often merely one of delay in the acquisition of motor and postural skills. The child does not sit at the usual age of 6 or 8 months, at 10 months he is seen by a doctor who can find nothing much wrong with him and counsels patience. The first birthday brings comments from the relatives and causes reflection. The infant is taken again to the doctor who advises a consultation or a visit to hospital where the diagnosis is made. Adductor spasm will have developed at this time, and will be apparent when the child is lifted up, but in athetoid cases the characteristic serpentine movements may not be clearly distinguishable from infantile and physiological inco-ordination until the age of two years. Table VI shows the delay in sitting, walking, feeding, talking and acquiring control of the excretions in the first six years. These figures are taken from examination of the records of 59 children who were being considered for admission to a special school and who were preselected as being the more promising cases of those who were too severely affected to go to an ordinary school. The state of the muscles and reflexes may be compared with the normal and with the familiar example of anterior poliomyelitis (Table VII) . t Athetoid Basal ganglia 0 or + ± Bad N = normal; 0 = nil; + = increase; -= diminution; + variable This is perhaps over-schematic but it may be found a useful summary. Associated .features.-Associated neurological defects are supposed to be common, but I do not find many, except those connected with the organs of special sensation. One does, however, encounter:
Squints: These are very common, and are often variable and may be alternating. The "wandering eye" may stop its peregrinations when general physical treatment has acfieved some success, but orthoptic treatment may be needed. Blindness may occur, with or without optic atrophy. Deafness, particularly to certain tones, is common. Its importance has been emphasized by Phelps (1941) .
Speech defects are extremely common. They may be due to: (a) Mental defect; (b) deafness; (c) interference by the disease with normal rightor left-handedness; (d) spasticity of the tongue and other muscles of speech; (e) athetosis of tongue, palate, larynx and particularly respiratory muscles. Anyone who has been in an iron lung will realize how much slow, regular, involuntary respiratory movements interfere with speech; it is much more difficult for the severe athetoid who has to contend with irregular involuntary movements. Speech therapy obviously needs intelligent diagnosis in these cases, as well as great skill and patience.
Epilepsy is fairly common. Dysphagia and dribbling are troublesome in severe cases.
Hydrocephalus has been mentioned. Microcephaly also may accompany spastic palsies, and with true microcephaly there is of course severe mental defect.
General health.-Little remarked that the sufferer from this condition was often said to be the healthiest in the family. He also noticed that "the frame is often lean and wiry, but not wasted", which is certainly true of athetoids. Spastic children are often thin and may be wasted, but they do not engage in the activities of the athetoids and may be very fat. Treatment of the obesity may be necessary before they can be taught to walk. Dental caries is often gross and usually untreated.
As might be expected, athetoids need more food than spastics. The latter, with their slow and difficult movements, may suffer from the cold. During the fuel crisis last year, a special school was imperfectly heated, and 10 of the 11 boarders had chilblains, while none of the 8 day-attenders suffered in this way.
Urinary incontinence needs special attention. The main thing is to note the individual patient's habits and means of expressing the desire to micturate. The mother usually works this out herself. The child should feel secure and comfortable on the toilet seat, so that he may relax and empty the bladder completely. Otherwise he will only pass a small quantity in the lavatory but will flood the bed when he is put back in it. This is not, of course, naughtiness or a desire to attract attention, but is caused by relaxation in comfort with a full bladder.
Psychology.-The psychological aspects of the problem are as important as the physical. One must recognize, and avert or treat apathy, aggressiveness, and lack of confidence. Morale may be boosted by apparently small things, like the provision of a school cap, such as other boys have, to the patients in a hospital school. I must mention the danger of overstimulating athetoid children, stressed by Carlson (1937) . They cannot stand a lot of treatment in a day, the journey to the hospital may by itself make them so tense and inco-ordinate that treatment is impossible. It is well to remember that they are at their worst when they are taken to see the doctor.
On intelligence testing, I can do no more than repeat the warning that ordinary testing is unfair to these children with motor, sensory, and speech defects, and that it may be impossible to assess the intelligence without some weeks of observation. The response to treatment is thus more useful than a single psychometric session. E. S. Evans (1946) found over 60% of spastics and under 10% of athetoids ineducable.
Selection of cases.-In selecting cases the following general points should be taken as favourable: Age 1 to 12 years, but especially 1 to 5 years; normal or high intelligence; perseverance and ability to concentrate, which may compensate for an inferior intelligence; sociability; no epilepsy; no sign of progressive nervous deterioration.
Iffacilities for treatment are limited, it is better to concentrate on the mildly and moderately affected, for the severe cases take an immense amount of the time of therapists, teachers, nurses and porters.
Some Points in Management of Infantile Cerebral Palsy
By JOHN H. CROSLAND, M.R.C.S., L.R.C.P. THE management of a case of cerebral palsy differs in many respects from that of infantile paralysis or from that where the defect is purely sensory, e.g. blindness or deafness. In poliomyelitis there is a motor disability which can arise at almost any age, but there are no sensory defects, and there is usually no brain damage. In blindness and deafness there is usually one specific sensory disability, all other aspects of the case being relatively normal. In cerebral palsy, however, there is a motor disability of greatly varying severity, there may be sensory loss, such as partial or total deafness, and sight may be adversely affected. In addition, there may be such damage to the brain as to produce a subnormal intelligence, and one may be confronted with a psychological problem to make things even more difficult.
Thus, at the outset, one must try to get a picture of the total disability of any particular child, and try to assess the effect of one defect on the other. One must also get an idea of the child's background and his home conditions so that a composite picture forms in the mind. In the first instance the child is examined physically and placed in one or other of the five types of cerebral palsy according to Phelps. This may not always be possible at the first examination, though usually it can be done. Next, he must be seen by a child psychologist, and an estimation made of his intelligence. Here it must be said that only a psychologist used to making proper allowance for the motor disability and the usual lack of normal childish experience will be able to give a correct assessment of the I.Q. Defects of sight and hearing should be attended to by the appropriate specialist, and external aids provided where necessary.
It is not yet clear which type of treatment centre is the better, the purely residential or the
